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ABSTRACT 

PURPOSE: To form a polycrystalline silicon thin film with large crystal 
grains by heat treatment in a short time by controlling the quantity of 
hydrogen contained in an amorphous silicon thin film formed by a plasma CVD 
method. 

CONSTITUTION: An Si film having a hydrogen temperature and spin density is 
formed by heat-treating an amorphous Si film 1-2 at a low temperature of * 
400-500 deg.C so as to discharge hydrogen from the film 1-2 after the film 
1-2 is deposited. The Si film 1-2 having the hydrogen temperature and spin 
density is directly deposited on a substrate by a plasma CVD method while 
the substrate is maintained at a relatively high temperature of 250-400 
deg.C. Then an amorphous thin film 1-2 is formed by solid growth. Furnace 
anneal using a quartz tube is convenient for making the solid growth. A 
nitrogen, hydrogen, argon, or helium gas is used for forming the annealing 
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® a * is # i* j? (j p) ®#s*as®&Ba 
® &m&wf&& (A) ¥4-100211 

©IntCI.' YrftW£&'% 4^(1992) 4£ 2 B 

H 01 L 21/20 9171-4M 

27/12 R 7514-4M 

29/784 9056-4M H 01 L 29/78 3 1 1 F 



@# 61 ¥2-217737 

@tb & ¥2(1990)8^180 

@|S B * tt * * «F*WBHi**I3TI3#5*' 

©HI 8 A t-O-xyy^ mMS5gr«Effi«f^2T§4#l^ 



1. JSffl©*» 



2. »*»*©««. 



< 1 ) 



a. 



(2) 7 1X?C 

V D & C * 0 * « 8 * * C i: * « « fc T 5 

» k n * a sb i e « © * h * * * a ■ © k 

ffi ^ He* 

(3> «c**isft*fln»ani*ft»aT* c 
jsa****K©aw*****7 x i 

~ 3 ■ x 1 C » ■ c n -\ a t VKffii^ )( i 
0 '.*«- 5 x 1 O^cin-^IUhtWa 

k t*«* v $a& lie 
a cd n * * 

jft%aift^ 4 0 0 ^ 5 00«CT**Ci: 
(5) g)E0flj£Jt&tt. 500-7 0CCO 



-81- 



3. 

[ ft*© «« ] 

SOUi^>^ E » fc I C * S S 

ft $ vMl » K A v y 3V»l*S£TS*tttt, 

SOI (Silicon On I n.s u 1 a t 



»B¥4-100211 (2) 

o i HifiBJ£&tff. sib*}. < a»r 

s k, nmskitm. xt******* a»i3 

©3EfttCtt«tT, «a»»iicsv%T*-»»i= 

T . I * * * <* IEEE" Electro 

n Device Letters, vol. E 
D L - 8, No. 8, p 3 6 1. August 
1 9 B 7 } . * C S ffl £ S K *3 



*1 ff a& x ft v\ fc vO A ** * ^ & « 
cj^Xttft** * 11 T ' E B * 

/t-W'CBBtfctfftK^tf*'*. 

tt^X. BB.*«DB 9* jtVr + V 

»Rt±, * « tt # S K ^ * B * c » < 0 

BC»IBT**»'C» «" » 



* » ifl © S W JtBa>WBfi*»tfeU 

CBB****** «t> © ¥ 8 3 

Cay «»tt*IK»Rit*«H«Ta 
(b) B#*ie****»»*»*!:fiT*Ci: 



82- 



JSKT WEfclitt#fi*#Bi:bXtt. £5 
fig, 7 X ft «u &ftKft4v\ttSi0tM**i 

Kiti 2 o o\;ift2Tflfsn%di, *r ^ x a 
IS * ffl ^ * * £ tt, eootWTcfiirn^ 
I; M J6 $ ft *. * A 49 tt. 5 15 £ & * A v\ 8 £ 

BV\ 36il2(a)fc:*TJ:-5K5£3«l-l 
±tC. SiHil:H*©aa#X*, 1 3, 5 6M 

sin - 2**a?*4 f mz&£*xosi 

H « 

H»10-20X, flEtt 0. 5-1. 

5torrS2tn, IKS^ins OMfiiT. 
1 8 .0 «C a « * a L T " 5. . #*iKJfc*£J: 0 
^**14Ji5ti::^«8 at oini c X T? 

-3 ft. 

* ft * ft »3Bi:JB4I3f:m-r. 

»3BCS^T, ««HUV«S, « ft ft 7 
s - H * w L- T y% *. l*n7=-*K£9 

8 H T v^, *<Bi:fiv\ t, S * tt * * at St. 

ft b © « * * 9, 6 B? W t T tt * * tfi ft tti * n ¥ 

vry r* as, s - 8 i?h<d 

* ® fc *> k ^ v $r •; v # v k # t> r *» »; * $ t 

* a ^urai9iHiu±-cuMA^ji^jttrft 



15H¥4-100211 (3) 

»V^, ©*A«Si«% % 400-C-5O0 

8 0 -C, WEO. 8 tor.r t.RSlTJIHU. 

0 X » Qff SIS £ 15 ? ft. * © £ £ ^2BC 
3* T. XIB< 1 1 1 >, < 2 2 0 >, Oil 
> £ tt * &'© X * * h*<D«*a**tt«It3&X. 
II 0 iff » a * * U *«fi7i-iH$M$jnt, 

BJ tt 6 0 0 EftBttesO'C. ffi H ft 03 tt 

©a* a, 7s-^iaa*«jt»)Bv^»^ 

v> 4, 7 - - ;u fi St 6 0 o "C 0 J« X & a .ft ffl 
*Ht8»B<07S-*Ttt«asnT» 1 7 9 ISO 
©7=-*X'8J«>TR*$ft;&. 3 CD 8 - 1 7 5* 
ffl©JB<*B?iBJ-C£S T 3R It 1= o V\ X H ^ & 
© fC, ESR («?UVR«) fcSIMS C 

*»attSSKaE$9T*Cfctf»6ftT****i, 

7 x 1.0"cm-'tt±t^^#MC-dtr#A#tS 

1 »* 6 00'CmT©fi£JRJaaT@l8ffiS?* 

* & e k a, ^a<tti7B*Btt±a*"t<tt 

1 00^HSfltCDS^W!7r-^*5|&SX*5C 
t * to * *> fc. X.' XtfVffitttWtTtt, 2 x 
lO^cm-'JUTii^fcv^SKttS i JB * B ± 

C B«aRftfT4Rlc #BHS 

i*»e***ttttJ$«T^W****7 x l 0<* 

^3xio M cm-\ ; i; VB|t 2 x 1 o "-w 

Y7£-*r*l tf&*n©7-S - 
*SASitffc&ft*ci:tfto*' 5 fc, Kr, * 
*WTtts UinCJttt UJB 1 a ( a) tfi 

4oo , c-5oo , cfl)fiaTftfflar5:fci;j: 
***ams*xi8K0*«ji*atrxifv 



83 



«****fc J s afc*s-r><o 

* * 7*:fv*r*, <w9A*rx**ftflv% 

lxlO ,, HH , lO ,,, Torr(Dll2 
£ S 51 T 7 - " * * -5 X t J: Vy ®«ffift7- 
-*fiflEtt5O0*C~700*CfcT*. 

fifl7£-*tBi«»^ is a as * <d s tt-ft * 

' « u tA»^o<n*«<«*t^ via 
(b) *c s vn . i - 3 « s fit ft v >; 3 v » «t 

* ^ l T V\ 4. 

c ) *T * * C AttK* 
I^SHXtt, CVDfc X/1?*tft, 

K 1 - 7 ft JB £ T *. fifiT^ftfctttt, Nc 
h ».3:,*;x*ftf*MT*»£ttP # **"*A 
s • ft ffl v\ Pchh7V^Hft»T4«^ 
tt B * * ft J8 *. .3F l€ % S JD. £ 1: L t It -f 

tVH». «Ifi»»£#*Xtt» 1 - 1 h tTSS 

sgftffi»fc46ett»&tt&£iK3;: fc * t * 

1 x l 0 «•* ft 1 x l 0 »• c 
« v\ T 38 1 E ( * ) kzB 2 ti * £ 5 \Z* ft It 
tt. Kftlia*^ v% *- £ IS & 



33 H ¥4-100211 (4) 
ft e 8 i B ( d ) ic.a% ? n -c » 4 * 4 c y - 

HfcftHl-4ft3BjatT*. Sy-S>ltftK4>$ 

X7CVD|i $*VMiftX£ft*fc. - ft * Y* tt 
^X7«fti * v%tt ft.fiEKftlft * * 0 J: 4 

Rft*nfcY-mft««. iSftStKUJ: 

# A X & » & fi 1 - 1 t tTS*»«ftlOV***| 
£tt s ftiftttfcJiiCktft* 5, tt ft II ft 9ft 

ft & ft a i oo o-c«±i:*vxat»x* t *nTv\ 
*icfti'B<e)fc*aft**3fc* 

fil-Sftl&JST*. Ky-HIItfttUtt 

* & ft * >i 3 V * ft. *5^B*V7f VVH 

4 ft £ JK K. t5^llITO*SnO» ftiTOi 

as K & ft tf ft * *X v% < ft T t i I* * A *» 

ft»MmSfti> 5 «iaX-*?>, aft»©«££fcfc 

$ * ai m r R 8 r :/ * - r ar x ( 

C^lT. *l^?X7l ft ft V%tt**.-f *V 
*£ A i*. ii^«79XTgftl * ft © * * O £ 

iain(D»aT*«^v**xt*t, y- 

V-KftPffWttiTKff^T^y^rU V «r * V K 
tt4f<DXKai*r£ttft**'*. £<D*ttJfc*ftI 
Stt, IHItlllli-9«*IT5lli:fi:^ 

T t Ji V\ 

ftm8lH(h)K7!<TJ:$K, ttfcW IB 1ft » 

»fttry->ifti»ac3>** ^ 
3 V * * H*ftJBJRUV-X*a.l - i ° £ * 
UlfMVlil.-llkt*. KV-^8X 

a -e # & f ft. :«)iii:Lt»lHvyx^ 

84- 



JB JK ? ft 

LT, T E MRS. 7 V V » S % X » EJ $r » 
* T- * -o ft. 

* ft E K £ ^ T tt. B 18 J* 5 © W 4 0 0 «C 

I4SI7X1 0 1 ' ~ 3 x 1 0 » • c m ' a v 
SI2 x l 0 M r5 x 1 O ls cm-*C!>#JiJ!sa 

ftfcfc&tffceft*. ft * fc it ^ H ■ h 9 y 
y ^^«ON««tt«^ tO F F «i(!tt)j>$ < ft 

*V***tt#**<a#S*i5. N f * * jvfc 

-b»*pi-«s±c*«i,&7*** 77 h y 

« * ft *. * * ***£©<&* ft! * * ft © 

* ft, 6 0 0tWTOfia7nt^t;^ffR^ 

* ft' & o -c; 7^^^77i*y^zxfi<ott*is 
fc£tr*ffi*fl:KJttT:**©ja»tt**>%. 

*ftE*. fc *©£*@»* H- 

+ v TfiiZMH USf g < * - »;t v * - uis 

ftifc*i&icK. K^noiaoKit « # a 



¥4-100211 (5) 

KRH£#»»cffi<T*;:ktf5rKk & 87 E 

tfttft£tt*JM*S<ttO. tC*S 
ft J£ A 2 © S i R Jiff e> ft 5, fc*aT. #ft58 

M *< 19 & ft % © ?. Jii^wxnfriErj 

«6©2SB?fB©£»rt:, Atf7^-rv^0A 

K * ftK T * d k # pi E -3 CD tSOIfil 

©ftMC*«<ff.£T««(DTfct. 7* H§ 

R tt .* -9 ft < H A. « V\ 6 00*CWTfiDffi£©7' 
ntXT-fcttKflilirteftCDT, |^$< T | S 

£ai<ffiv^-7X3t&4t>*^*Cktf'C*:&. 
6E ft fe 1/ »; 3Vflm*«iiftn*ofc*»^<>6T3 

* h 7 7 7 fc tt & £ fe t\. 

k & s. <fc^*iA,*a«£E©(g«, at a * « © « 

*J ft k & 0* -*Ofr7TA4ir-fX*5Vxtt 
A3?-f;C©t*&*g77?V5 y m © a * © 0 

*»*©*3ft^tttfjtp*Dffl8£©*^8fg:fc 

7IS (A It 0 » ) $ * V\ » M * 0 • A 1 iO», 

* - 5 t^wa^ftiriviiexijaufe*?** 

tTt, * ft W * £ A t * C k ii T- g 5, j ft. 



4. Bffi®fl*&ttH 



»B8¥4-10O211 (6) 
1-2 ; it fi * S i * 

1-3 a ft-* -e & s i * . 



tStBT»t. Si© (111). ( 

220). <s i i) ®xttigirrtt*cDflift£g 

H*T*tt7i-fl'S***T. 

* 3 H tt* B««*O7r-*fl»i« 6 0 0 T 

T * ft. 



mn a 



ft * » 3 15 (t 1 «) 



1-1 ; 



3110 <«) 



i-i 



$10 <b) 



r 



JZZZZZZZZfZZZZZL 



1-3 



si a <o 



l-l 



311 S (d) 



2110 (•> 



■ft 



♦ i ♦ 



♦ ♦ * ^\ ■ * 



1-6 \ 



111 <f) 



1-1 



1*6 



Y H-6 M-3 M-7 ^ 



11 <*> 



1-10 1-5 1-tl 



\ *l-6 4-3 Cj-7 



Ull (h) 



1-i 



-86- 



If ffl ¥4-100211 (7) 




$30 




840 



